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warm up

Show on a number line

1.  {x/ 3 < x ≤ 10}
2.  {x: x ≥ 5} \ {10}
3.  ]3,10[
4.  (2,6]
5.  (2,6)∩(3,10]
6.  (2,6)U(3,10]

Calculus Warm Up #5-4

1.  Differentiate using the quotient rule.  Simplify result.

f(x) =     x  
x  + 3

2

2

2.  Find, without a grapher, the zeros and 
asymptotes for the graph of

f(x) = x  + 5x  + 2x - 8
 x  - 2

3 2

2

HW Questions: p. 173
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4.4

-Concavity

-Points of inflection

-The Second Derivative Test

Concavity:  Read graphs from left to right.

Concave up:

Slopes, f´(x),
are increasing.

Concave down:

Slopes, f´(x),
are decreasing.
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Yesterday we used the first derivative to determine 
where the function was increasing or decreasing.

Where  f´(x)  is + ,  f is increasing.

Where  f´(x)  is  - ,  f is decreasing.

We can use the second derivative to determine 
where the slopes are increasing or decreasing.

Where  f ˝(x)  is + , f´(x) is increasing.  f(x) is

Where  f ˝(x)  is - , f´(x) is decreasing.  f(x) is 

Slopes changing from increasing to deceasing 
indicates a change in concavity.

Slopes, f (x),
decreasing

f(x) is: 

f(x) is: 
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Plan:  Find where f˝(x) = 0 
or undefined. Test the 
intervals between.

We can use the second derivative to test #'s in 
between x-values of interest to determine 
concavity of a function.

This is different than what is called:   
The Second Derivative Test

c

c
Given f´(c) = 0

If f˝(c) > 0 If f˝(c) < 0
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Graph sketching:

1.  Find the intercepts, asymptotes and check 
end behavior for what to expect. 
(Use your Precalc tools!)

2.  Use the first derivative and critical numbers 
to find where the graph is increasing, 
decreasing or has possible extrema.

3.  Use the second derivative to determine 
shape (concavity).
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Graph sketching:
1.  Find the intercepts, asymptotes and check 
end behavior for what to expect. 
(Use your Precalc tools!)

2.  Use the first derivative and critical numbers 
to find where the graph is increasing, 
decreasing or has possible extrema.

3.  Use the second derivative to determine 
shape (concavity).

f(x) = x  - 4x4 3

Intercepts:

Asymptotes:

End behavior:

f´(x):

Critical #'s:

f˝(x):

Graph Sketching Classwork: (No Calculator)
Organize all the information about the function 
and use it to accurately sketch the graph by 
hand.

Table for investigating the function:

Places of interest 
and intervals 
between

test #'s
on the
interval

f´(x)
+ , -
or 0

f˝(x)
+ , -
or 0

Conclusion

Places of interest include x-values where the 
first or second derivative = 0 or is undefined.

Conclusion column is for extrema, points of 
inflection, function increasing or decreasing, 
and concavity
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HW:  
p. 180  # 3 - 11 odd,

15, 23, 25, 29  


